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(54) METHOD OF MANUFACTURING INCLINED ALIGNMENT LAYER, METHOD OF ^ 
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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a method of manufacturing an inclined alignment film of 
hybrid alignment which is capable of realizing an arbitrary average angle of inclination by 
controlling the angle of inclination of a liquid crystal compound near the boundary of an 
alignment film. 

SOLUTION: The optical alignment film imparted with arbitrary alignment characteristics is used 
as the alignment film and a liquid crystal compound which exhibits homeotropic alignment on a 
vertically alignable substrate is used as the rod-like nematic polymerizable liquid crystal 
compound, by which the inclined alignment layer controlled in the angle of inclination of the 
liquid crystal compound near the boundary of the optical alignment film to the arbitrary angle of 
inclination is formed. The layer is then cured. 
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iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] In the approach of manufacturing the dip orientation layer to which dip orientation of said liquid 
crystal compound was carried out by carrying out coating of the cylindrical nematic polymerization nature 
liquid crystal compound on the orientation film By using what shows a homeotropic orientation on a vertical 
stacking tendency substrate as a cylindrical nematic polymerization nature liquid crystal compound, using 
the optical orientation film with which the orientation property of arbitration was given as orientation film 
The manufacture approach of the dip orientation layer characterized by forming the dip orientation layer 
which controlled the tilt angle of said liquid crystal compound [ / near the interface of the optical orientation 
film ] to the tilt angle of arbitration. 

[Claim 2] The manufacture approach of the dip orientation layer according to claim 1 characterized by the 
average tilt angle of a dip orientation layer being 45 degrees or more. 

[Claim 3] The manufacture approach of the dip oriented film characterized by carrying out ultraviolet curing 
of the dip orientation layer formed by the manufacture approach according to claim 1 or 2, and fixing it 
where the orientation condition is maintained. 

[Claim 4] The dip oriented film obtained by the manufacture approach according to claim 3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a dip orientation layer. 
According to the manufacture approach of the dip orientation layer of this invention, the dip orientation 
layer which controlled the cylindrical nematic polymerization nature liquid crystal compound to the 
comparatively large average tilt angle is obtained. Moreover, this invention relates to the approach of 
manufacturing a dip oriented film from said dip orientation layer, and the dip oriented film further obtained 
by the manufacture approach concerned. A dip oriented film can be used combining other independent or 
films as optical films, such as a phase contrast film, a viewing-angle compensation film, an optical 
compensation film, and a elliptically-polarized-light film. 
[0002] 

[Description of the Prior Art] In recent years, as a viewing-angle compensation film of a liquid crystal 
display (LCD), a liquid crystal compound can be twisted, orientation is carried out or development of the 
film which fixed what controlled dip orientation is performed briskly. The compensation film with which 
the optical axis inclines to a film plane, i.e., a dip oriented film, is indispensable to the vision compensation 
film of TSUISUTIDO nematic-among such viewing-angle compensation films (TN)-LCD. 
[0003] As said dip oriented film offered until now, the thing which made the disco tic liquid crystal 
compound incline, the thing which made the cylindrical nematic liquid crystal high molecular compound 
incline are known. These dip oriented film is obtained by carrying out orientation of the above-mentioned 
liquid crystal compound on the orientation film, and the orientation condition is hybrid orientation where dip 
increases gradually toward an air interface from an orientation film interface. 

[0004] As orientation film used for the above-mentioned manufacture of a dip oriented film which carried 
out hybrid orientation, the rubbing processing film of films, such as polyimide and polyvinyl alcohol, is 
mainly used. However, [ near the interface of the rubbing processing film generally used as orientation 
film ], the inclination angle which a liquid crystal compound molecule shows is very as small as at most 5 
degrees, and the dip oriented film of the hybrid orientation where an average tilt angle is large is not 
obtained. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the approach of manufacturing 
the dip orientation layer of the hybrid orientation which realized the average tilt angle of arbitration, and 
offering the approach of manufacturing the dip oriented film of hybrid orientation further by controlling the 
tilt angle of a liquid crystal compound [ / near the interface of the orientation film ]. 
[0006] 

[Means for Solving the Problem] this invention persons came to complete header this invention for the 
ability of said object to be attained by the approach shown below, as a result of repeating examination 
wholeheartedly that said technical problem should be solved. 

[0007] Namely, this invention is set to the approach of manufacturing the dip orientation layer to which dip 
orientation of said liquid crystal compound was carried out by carrying out coating of the cylindrical 
nematic polymerization nature liquid crystal compound on the orientation film. By using what shows a 
homeotropic orientation on a vertical stacking tendency substrate as a cylindrical nematic polymerization 
nature liquid crystal compound, using the optical orientation film with which the orientation property of 
arbitration was given as orientation film It is related with the manufacture approach of the dip orientation 
layer characterized by forming the dip orientation layer which controlled the tilt angle of said liquid crystal 
compound [ / near the interface of the optical orientation film ] to the tilt angle of arbitration. 
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[0008] The cylindrical nematic liquid crystal compound of the polymerization nature with which formation 
of a dip oriented film is presented is first controlled by this invention to the tilt angle of arbitration, and a dip 
orientation layer is formed. Moreover, a tilt angle [ / near the interface of the orientation film ] is maintained 
with a large tilt angle from the case where the rubbing film is used as orientation film, by considering as the 
orientation film which carries out orientation processing of said polymerization nature liquid crystal 
compound in formation of the dip orientation layer concerned, and using the optical orientation film. And by 
the air interface, said liquid crystal compound forms the dip orientation layer of the hybrid orientation which 
it becomes [ orientation ] easy to carry out homeotropic orientation nature, and increased the tilt angle 
continuously toward the air interface by using the thing of homeotropic orientation nature as said 
polymerization nature liquid crystal compound. In this way, the dip orientation layer obtained can adjust the 
dip orientation to arbitration with the orientation property given to the optical orientation film, and can 
control the tilt angle of said polymerization nature liquid crystal compound which forms a dip orientation 
layer to the tilt angle of arbitration by changing the orientation property of the optical orientation film 
suitably. 

[0009] The manufacture approach of said dip orientation layer is useful especially when the average tilt 
angle of a dip orientation layer is 45 degrees or more. 

[0010] According to this invention, the tilt angle of the polymerization nature liquid crystal compound near 
the interface of the optical orientation film can be maintained and controlled by the large tilt angle, and the 
dip orientation layer of a hybrid orientation condition can be obtained on the rubbing processing film with 
the big average tilt angle of about 45 degrees or more which was difficult for implementation. 
[001 1] Moreover, this invention relates to the manufacture approach of the dip oriented film characterized 
by carrying out ultraviolet curing of the dip orientation layer formed by said manufacture approach, and 
fixing it where the orientation condition is maintained. Furthermore, this invention relates to the dip oriented 
film obtained by the manufacture approach concerned. 

[0012] By carrying out ultraviolet curing of the dip orientation layer which controlled the hybrid orientation 
condition to said arbitration, the dip oriented film which fixed the polymerization nature liquid crystal 
compound in the state of orientation as it is can be manufactured. 
[0013] 

[Embodiment of the Invention] Although the dip orientation layer of a cylindrical nematic polymerization 
nature liquid crystal compound is made to form on the orientation film, the tilt angle of a polymerization 
nature liquid crystal compound [ / near the interface of the optical orientation film ] is controlled by this 
invention at the include angle of arbitration, using the optical orientation film as orientation film. 
[0014] Preparation of the optical orientation film can adopt the optical orientation technique known 
conventionally. For example, if ultraviolet rays etc. are irradiated, orientation restraining force will be given 
like the orientation film which carried out rubbing processing when the ultraviolet rays which polarized 
were irradiated and only the optical organic-functions section parallel to the electric vector of polarization 
reacted to the photoreaction nature polymer which has the optical organic-functions section which triggers a 
dimerization reaction, isomerization, etc. at this time, and an optical orientation technique says the technique 
to which orientation of the molecule of a liquid crystal compound is carried out. Even if the ultraviolet rays 
which what kind of thing is sufficient as it as long as the optical orientation technique used for this invention 
has said description, and are irradiated are the ultraviolet rays of unpolarized light, if preparation of said 
optical orientation film is possible, it will not be asked whether ultraviolet rays are polarization. 
[0015] Development is progressing and said optical orientation technique can give the orientation property 
of arbitration to the orientation film in recent years by adjusting the exposure conditions of the polarization 
ultraviolet rays to irradiate or unpolarized light ultraviolet rays. For example, by adjusting exposure 
conditions (whenever [ dose and illuminating-angle ] etc.) suitably, the orientation property of the optical 
orientation film can be determined and the tilt angle of a liquid crystal compound [ / near the interface of the 
optical orientation film ] can be controlled to arbitration. 

[0016] Said photoreaction nature polymer consists of the optical organic-functions section and a giant- 
molecule principal chain, a chemical bond is produced in the direction specified in the electric vector 
oscillating direction of the polarization which the optical organic- functions section irradiated, and if the 
orientation property of arbitration can be given, there will be especially no limit. As the optical organic- 
functions section, the reactant substituent which triggers a dimerization reaction, a decomposition reaction, 
isomerization, etc. is raised, for example, things, such as a chalcone system, a cinnamyl system, an 
azobenzene system, and a coumarin system, can be illustrated. As a macromolecule principal chain, 
polyacrylate, a polysiloxane, polymethacrylate, poly SAKARAIDO, polyvinyl alcohol, etc. can be 
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illustrated. The optical organic-functions section may be in any of the principal chain of a reactant polymer, 
and/or a side chain. 

[0017] Production of the optical orientation film melts a photoreaction nature polymer to general-purpose 
solvents, such as a methylene chloride, a cyclohexanone, a methyl ethyl ketone, toluene, and ethyl acetate, 
uses it as the dilute solution, and, specifically, performs this by carrying out coating on a support substrate 
by the well-known coating approach including a spin coat or a bar coat. The transparent film substrate in 
which the support substrate of the optical orientation film does not have phase contrast besides a glass 
substrate is raised. A solvent volatilizes in the case of a spin coat, and a thin film is formed on a substrate. 
Subsequently, polarization ultraviolet rays or unpolarized light ultraviolet rays is irradiated, and let them be 
the optical orientation film at the photoreaction nature polymer solution on said substrate. The thickness of 
the optical orientation membrane layer formed on the support substrate is about 10-1000nm. 
[0018] The method of an exposure of polarization ultraviolet rays or unpolarized light ultraviolet rays is 
suitably chosen according to the photoreaction nature polymer to be used, and the tilt angle of the dip 
orientation layer of the polymerization nature liquid crystal compound made into the object determines 
whenever [ dose and illuminating-angle ] etc. suitably. Usually, a dose is about ten to 10000 mJ/cm2. It is 
extent. Whenever [ illuminating-angle ] is usually suitably chosen from a normal according to the object in 
an about 5-80-degree direction that what is necessary is just the direction of a normal of the orientation film, 
and a different direction. 

[0019] Then, on said optical orientation film, coating of the cylindrical nematic polymerization nature liquid 
crystal compound is carried out, and a dip orientation layer is formed. A cylindrical nematic polymerization 
nature liquid crystal compound is a cylindrical nematic liquid crystallinity compound which has for 
example, an acrylate radical or a methacrylate radical as a polymerization nature functional group, and if a 
homeotropic orientation is shown on a vertical stacking tendency substrate, there will be especially no limit. 
[0020] What has the annular unit from which especially the part that shows nematic liquid crystallinity is 
not restricted, for example, a KISAN system, a cyclohexylbenzene system, a terphenyl system, etc. serve as 
a meso gene radical to a biphenyl system, a phenyl benzoate system, a phenylcyclohexane system, an 
azoxybenzene system, an azomethine system, an azobenzene system, a phenyl pyrimidine system, diphenyl 
acetylene series, a diphenyl benzoate system, and bicyclo one is raised. The end of these annular units may 
have substituents, such as a cyano group, an alkyl group, an alkoxy group, and a halogen radical. Moreover, 
said meso gene radical may be combined through the spacer section which gives flexibility. A 
polymethylene chain, a polyoxymethylene chain, etc. are raised as the spacer section. The number of repeats 
of the structural unit which forms the spacer section is suitably determined by the chemical structure of the 
meso gene section. 

[0021] Moreover, what shows a homeotropic orientation on a vertical stacking tendency substrate carries out 
vertical orientation (homeotropic orientation) of vertical orientation like a substrate in which it considered as 
the glass substrate top which carried out vertical orientation processing of the front face, or the vertical 
orientation agent, and surfactant layers, such as lecithin, were prepared on the substrate which carries out 
induction. As such a cylindrical nematic polymerization nature liquid crystal compound, he is Dainippon Ink 
& Chemicals, for example. UCL-001 of Make are raised. 

[0022] Coating of said polymerization nature liquid crystal compound is carried out on the optical 
orientation film which is the well-known coating approach which includes a spin coat or a bar coat for the 
solution which dissolved in general-purpose solvents, such as a cyclohexane, cyclopentanone, a methyl ethyl 
ketone, toluene, ethyl acetate, and a tetrahydrofuran, and carried out the above-mentioned processing with 
the photopolymerization initiator. Although the concentration of a solution does not generally have ****** 
in order to be dependent on the solubility of the liquid crystal compound to be used, or the thickness of a dip 
oriented film eventually made into the object, it is usually about 3 - 50 % of the weight. As for the thickness 
of the dip orientation layer which consists of said liquid crystal compound by which coating was carried out, 
it is desirable to be referred to as about 0.1-10 micrometers. A polymerization nature liquid crystal 
compound heat-treats suitably, and is made into a liquid crystal condition. In addition, in using the 
polymerization nature liquid crystal compound in which liquid crystallinity is shown at a room temperature, 
since it is in a liquid crystal condition at a room temperature, coating can be carried out as it is on the optical 
orientation film, and a polymerization nature liquid crystal compound carries out orientation spontaneously 
by leaving it several minutes from several seconds. The dip orientation layer is controlled by the tilt angle of 
the arbitration [ tilt angle / of said polymerization nature liquid crystal compound ] according to the 
orientation property of the optical orientation film. A dip orientation layer is maintained by holding this in 
the liquid crystal temperature requirement which shows a liquid crystal condition. 
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[0023] Thus, it considers as the dip oriented film which fixed said dip orientation in the obtained hybrid dip 
orientation layer by irradiating ultraviolet rays, carrying out the polymerization of said polymerization 
nature liquid crystal compound, and hardening it. In order to attain sufficient hard facing, as for the 
conditions of an exposure of ultraviolet rays, considering as an inert gas ambient atmosphere is desirable. 
Usually, about 80 to 160 mW/cm2 The high voltage mercury ultraviolet ray lamp which has an illuminance 
is used typically. The lamp of the another kind of a metal halide UV lamp, incandescence tubing, etc. can 
also be used. In addition, cooling processing or line speed of a cold mirror, and water cooling and others is 
carried out early, and is suitably adjusted so that the liquid crystal skin temperature at the time of UV 
irradiation may come in a liquid crystal temperature requirement. 

[0024] In this way, the obtained dip oriented film is used as an optical film. From the optical orientation film 
on a substrate, a dip oriented film exfoliates, may be used, and it may be used as it is as a dip orientation 
layer formed in the optical orientation film on a substrate, without exfoliating. 
[0025] 

[Example] Although an example is raised to below, and this invention takes lessons from it like 1 voice and 
being explained to it, it cannot be overemphasized that this invention is not limited to an example. 
[0026] The methacrylic system polymer which has a cinnamoyl radical given in reference (macromolecule 
collected- works and vol.56-4.p234. (1999)) in a side chain as a photoreaction nature polymer used as 
example light orientation film was used. This photoreaction nature polymer was dissolved in the methylene 
chloride (20% of concentration), the spin coat of this was carried out to the glass substrate, and the thin film 
(50nm) was formed. To this, polarization ultraviolet rays were irradiated from the direction of 40 degrees of 
slant, and the optical orientation film was produced. 

[0027] subsequently, after 97 to 3 having mix comparatively (weight section) the photopolymerization 
initiator (IRUGA cure 369 made from tiba speciality KEMIKARUZU) with the cylindrical nematic 
polymerization nature liquid crystal compound (the Dainippon Ink & Chemicals, Inc. make, UCL - 001), 
and having dissolve in the methyl ethyl ketone, adjust to 30% of the weight of the solution further and carry 
out the spin coat of this on said optical orientation film by 800rpm, the dip orientation layer form. 
[0028] When the liquid crystal compound of an extraordinary index ne and the Tsunemitsu refractive index 
no inclines uniformly at the same include angle theta over thickness d (micrometer), (Appraisal method of 
the average tilt angle of a liquid crystal compound) Between phase contrast delta (nm) seen from the 
transverse plane, and the above-mentioned parameter, it is the following type (1). : delta=(ne/(no2, cos2 
theta+ne 2, and sin2 theta) 1/2-1 )xl 000 and no-d Formula (1) 

It is known that ****** will be materialized (48 T. J.Scheffer et al., J.Appl.Phys. 1783 (1977)). This shows 
the tilt angle theta, if the value of delta, ne, no, and d is known. About the obtained dip orientation layer, the 
phase contrast delta and Thickness d when seeing from the front are measured, and no and ne of a liquid 
crystal compound are measured separately, and the value of the tilt angle theta which substituted and asked 
the formula (1) for these was made into the average tilt angle theta. an example — d= 2.5 micrometers, 
ne=l .646, and no=l .509 — it came out. The relation of the tilt angle theta of the phase contrast delta and the 
liquid crystal compound which were seen from the transverse plane is shown in drawing 1 . The dip 
orientation layer of an example is a hybrid dip orientation layer. Therefore, the average tilt angle theta of 
this invention is the value which estimated the value which equalized the tilt angle over thickness d. 
[0029] It is the dose of the polarization ultraviolet rays which irradiate the optical orientation film in said 
example About 50 to 500 mJ/cm2 When it inquires, they are about 100 mJ/cm2. Sometimes the tilt angle of 
an orientation film interface became max, and it was about 60 degrees (about 80nm of phase contrast seen 
from the transverse plane) in average tilt angle at this time. 

[0030] Moreover, when whenever [ dose / of polarization ultraviolet rays / or illuminating-angle ] was 
changed, the average tilt angle of a polymerization nature liquid crystal compound also changed. As a result, 
the polymerization nature liquid crystal compound was controllable by changing the exposure conditions of 
polarization ultraviolet rays to whenever [ tilt-angle / of arbitration ]. Furthermore, the dip oriented film 
(optical film) fixed without having hardened the polymerization nature liquid crystal compound and spoiling 
an orientation condition by making ultraviolet rays irradiate a dip orientation layer under the ambient 
atmosphere which carried out the nitrogen purge was obtained. 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 

3 .In the drawings, any words are not translated. ;/ 



DRAWINGS 



[Drawing 1] 
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